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1
SYSTEM AND METHOD OF REPORT
RENDERING

FIELD OF THE INVENTION

The invention relates generally to report generation and in
particular to areport rendering system and method of display-
ing and navigating reports on mobile devices.

BACKGROUND OF THE INVENTION

Mobile devices, including but not limited to cell phones,
smart phones, and PDAs, are often constrained in screen
space, input methods, and memory. For example, screen
space is often much smaller on a mobile display than on a
personal computer (PC) display, such that traditional reports
do not fit on a mobile display. Many mobile devices, espe-
cially cell phones, do not have touch screens or full navigation
controls, such as a mouse. Instead, such mobile devices typi-
cally have track wheels or directional pads which are limited
to two or four directions of movement. Memory capabilities
are generally limited on mobile devices. As a result, display-
ing and interacting with large, complex reports can be chal-
lenging.

In order to display reports on mobile devices, most mobile
reporting applications require that the original report be sim-
plified. This means that a complex report that may, for
example, contain many components or large tables and
crosstabs need to first be re-authored into one or more
“mobile-friendly” versions of the original report. These re-
authored reports would have simplified layouts or reduced
table or crosstab columns, so that they display and load prop-
erly on the constrained device. However, this produces a new
set of reports that would required additional maintenance (by
authors) and learning (by consumers).

Other solutions rely on a translation process, translating the
normal output generated by a web-based reporting solution
into simplified HTML that can be displayed on the mobile
browser. Since mobile browsers are less capable than PC
based browsers, attempting to display the raw HTML from
reporting solutions will either fail outright or produce a visual
result that bears little resemblance to the original report.
Translation software removes certain features (such as CSS,
complex table structures, and JavaScript) and simplifies the
HTML (such as by paginating the page into smaller mobile
pages) to end up with smaller, simpler HTML that can be
handled by the mobile device.

Even if an entire report was capable of being rendered on a
mobile device, the display screen is so small that users have
difficulty seeing and navigating the information due to reports
larger than the screen can display, or resolution issues due to
shrinking the reports to fit on the screen.

Some solutions use elements of both simplification and
translation. For example, the Sybase Unwired Accelerator
platform allows users to re-author reports in an authoring
environment, and then generates simplified HTML that is
then displayed within mobile browsers.

SUMMARY OF THE INVENTION

In accordance with an embodiment of the present inven-
tion, there is provided a report rendering system for filtering
and navigating reports. The report rendering system com-
prises a scene generator for generating a scene of a report in
response to a request to view the report or a subset of the
report and a navigation module for storing selected compo-
nents within the scene.
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2

In accordance with another embodiment of the present
invention, there is provided a method of filtering and navigat-
ing reports. The method comprises the steps of generating a
scene of a report in response to a request to view the report or
a subset of the report and storing selected components within
the scene.

In accordance with another embodiment of the present
invention, there is provided a memory containing computer
executable instructions that can be read and executed by a
computer for caring out a method of filtering and navigating
reports. The method comprises the steps of generating a scene
of a report in response to a request to view the report or a
subset of the report and storing selected components within
the scene.

In accordance with another embodiment of the present
invention, there is provided a carrier carrying a propagated
signal containing computer executable instructions that can
be read and executed by a computer, the computer executable
instructions being used to execute a method of filtering and
navigating reports. The method comprises the steps of gen-
erating a scene of a report in response to a request to view the
report or a subset of the report and storing selected compo-
nents within the scene.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features of the invention will become more
apparent from the following description in which reference is
made to the appended drawings wherein:

FIG. 1 shows in a diagram an example of a report rendering
system for filtering and navigating reports or subsets of
reports on mobile devices, in accordance with an embodiment
of then present invention;

FIG. 2 shows in a flowchart an example of a method of
filtering and navigating reports or subsets of reports on
mobile devices, in accordance with an embodiment of the
report rendering system;

FIG. 3 shows another example of a report rendering sys-
tem, in accordance with an embodiment of the present inven-
tion;

FIG. 4 shows in a flowchart another example of a method of
filtering and navigating reports or subsets of reports on
mobile devices, in accordance with an embodiment of the
report rendering system;

FIG. 5 shows in a screenshot an example of a focus opera-
tion transitioning from an overview page scene to a new child
scene that contains only the table, in accordance with an
embodiment of the report rendering system;

FIG. 6 shows in a screen shot an example of a row trans-
formation and a column transformation, in accordance with
an embodiment of the report rendering system;

FIGS. 7A to 7C show in screenshots an example of a focus
operation on a table, as implemented on a mobile device, in
accordance with an embodiment of the report rendering sys-
tem;

FIG. 8 shows in a flowchart an example of a method of
performing a column transformation on a table of an inter-
mediate scene, in accordance with an embodiment of the
report rendering system;

FIGS. 9A to 9C show in screenshots an example of a
column transformation on a table, as implemented on a
mobile device, in accordance with an embodiment of the
report rendering system;

FIG. 10 shows in a flowchart an example of a method of
performing a row transformation on atable of an intermediate
scene, in accordance with an embodiment of the report ren-
dering system;
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FIGS.11Ato 11C show in screenshots an example of a row
transformation on atable, as implemented on a mobile device,
in accordance with an embodiment of the report rendering
system,

FIG. 12 shows in a flowchart an example of a method of
performing a chart transformation on an intermediate scene,
in accordance with an embodiment of the report rendering
system; and

FIGS. 13A to 13C show in screenshots an example of a
chart transformation, as implemented on a mobile device, in
accordance with an embodiment of the report rendering sys-
tem.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

A system and method of the present invention will now be
described with reference to various examples of how the
embodiments can best be made and used. For convenience,
like reference numerals are used throughout the description
and several views of the drawings to indicate like or corre-
sponding parts, wherein the various elements are not neces-
sarily drawn to scale.

FIG. 1 shows in a diagram an example of a report rendering
system 100 for filtering and navigating reports or subsets of
reports, in accordance with an embodiment of the present
invention. The report rendering system 100 comprises a scene
generator 102 for generating a scene of a report in response to
a request to view the report or a subset of the report, and a
navigation module 104 for storing selected components
within the scene. A scene generated by the scene generator
102 may include a view of the entire report, a subset of the
report, a transformation of the report or a transformation of a
subset of the report. The report rendering system 100 may be
implemented as code running on a mobile device, or any
computer system including a display and input functionality
that could benefit from such system 100.

FIG. 2 shows in a flowchart an example of a method of
filtering and navigating reports or subsets of reports on
mobile devices (120), in accordance with an embodiment of
the report rendering system 100. The method (120) begins
with the report rendering system 100 receiving a version of a
report (122), labelled as the parent scene of the report. Using
the navigation module, a user navigates the parent scene and
may select one or more components or objects in the original
scene, such as tables (including lists and crosstabs), charts,
columns, rows, cells, etc., found in the report (or parent
scene). Any selection made by the user is passed by the
navigation module to the scene generator. Upon receipt of the
one or more selections (124), the scene generator generates a
child scene containing only the selected objects or compo-
nents (126). Other steps may be added to the method (120),
including performing operations on an intermediate version
of the child scene.

FIG. 3 shows in a diagram another example of a report
rendering system 110, in accordance with an embodiment of
the present invention. The report rendering system 110
includes the scene generator 102, the navigation module 104,
a scene repository 112 for storing scenes of reports, a selec-
tion indicator 114 for selecting objects within a scene, and an
operations module 116 for storing and executing operations
and transformations on one or more selected objects. The
scene repository 112 may be implemented as a stack or as an
array of scenes. The selection indicator 114 may be imple-
mented as code that highlights objects in the scene. The
operations module 116 may be implemented as a series of
functions or classes that can be invoked by the scene genera-
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tor 102 based on a chosen transformation. Operations in the
operations module 116 may include a focus operation for
generating a new scene that only contains the selected objects
in the previous scene, an escape operation for returning to a
previous scene, and a transformation for modifying a gener-
ated scene. Transformations include a column transformation
for generating a new scene that only contains the selected
column and any table headers in the currently selected table
from the previous scene, a row transformation for modifying
the generating new scene so that it also includes the table
headers for the selected row and optionally renders the new
scene with all rows presented as columns, a chart transforma-
tion for generating a new scene that focuses only on a selected
chart and creates new navigation areas corresponding to the
elements inside the object, and a null transformation for
operations where only focus operations are required. In this
document, a table refers to either a list or a crosstab. Other
types of tables may be implemented.

Navigating the report is accomplished by the user navigat-
ing through a collection of scenes (i.e., scene repository 112),
where each scene in the collections comprises a visual repre-
sentation of a page in the report, or a subset of that page. A
selection indicator 114 allows objects within any scene to be
selected. For example, if the collection of scenes or scene
repository 112 is implemented as a stack, users can then
“push” a new scene unto the stack by performing a focus
operation, and optionally a transformation, on the currently
selected object in the scene, or “pop” up to the previous,
parent scene. A focus operation is defined as taking the cur-
rently selected object, and creating a new child scene that
contains the selected object (or a transformed version of the
selected object), allowing the user to view a subset of the
previous parent scene. The user can now select objects within
this child scene, and perform further focus operations to
subset this child scene into further child scenes (where the
first child scene is a parent scene of a subsequent child scene),
orescape operations to return to a parent scene by popping the
current child scene.

On a typical mobile device, selection may be implemented
using the available hardware track wheel, 4-way navigator
device, or a touch screen, while focus and escape operations
may be implemented using the available hardware buttons on
the device. Advantageously, this allows convenient and rapid
navigation throughout the report scenes.

As part of the focus operation, the selected object can be
optionally transformed so that instead of creating a new child
scene that contains an unmodified version of the selected
object, a transformed version of the selected object is created
with optional components from the parent scene. Such trans-
formations (some described further below) allows for the
generation of child scenes that are even further optimized for
constrained devices.

FIG. 4 shows in a flowchart another example of a method of
filtering and navigating reports or subsets of reports on
mobile devices (130), in accordance with an embodiment of
the report rendering system 110. The method (130) begins
with the report rendering system 110 receiving a version of a
report (i.e., a parent scene) (122). Next, the report rendering
system 110 receives a current selection from the navigation
module (124) of user selected objects and components from
the parent scene. Next, the scene generator 102 generates an
intermediate scene (129) containing only the selected objects,
labelled as an intermediate child scene. One or more trans-
formations are performed by the operations module 116 on
the intermediate child scene (128) which results in the new
child scene (126). The one or more transformations per-
formed by the operations module 116 (128) may include a
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null transformation. When only a null transformation is
included in step 128, the method results in a focus operation
on the report (or parent scene). Other operations may be
performed as described below.

FIG. 5 shows in a screenshot an example of a focus opera-
tion transitioning from an overview page scene to a new child
scene that contains only the table, in accordance with an
embodiment of the report rendering system. In this example,
the transformation used was the null transformation. This is
only one example of an implementation of the report render-
ing system 100, 110.

Users typically start with a scene that represents a page in
the report, so that they would see a visual representation of the
entire page (preserving the structural layout of the original
report). Because the page is potentially much larger than the
available screen space, it is usually (but not necessarily)
zoomed out to fit the available screen width. This page may
show a large dashboard with multiple tables and charts.
Despite having to zoom out, the page allows the report to be
displayed in a manner that the user would be familiar with
from larger displays. The user can then select an object of
interest, such as a table, and perform a focus operation. A new
child scene can now be pushed that shows only the table. The
user can now identify a row of interest, and perform a focus
operation on that row. A subsequent child scene is then gen-
erated that shows only that row. In this example, a row trans-
formation, defined further below, is used to take advantage of
the preference of vertical scrolling over horizontal scrolling
on mobile devices.

FIG. 6 shows in a screen shot an example of a row trans-
formation and a column transformation, in accordance with
an embodiment of the report rendering system 100, 110. A
focus operation can also transform the scene. In this example,
a focused table undergoes a column transformation to narrow
in on a single column (B), while a row transformation (A)
transforms the actual table structure to display the entire row
as if it was a column, to avoid horizontal scrolling on a small
screen device. Other focus and transformation operations are
possible, such as taking into account multiple selections, and
other object types, such as charts and crosstabs.

When a focus operation on a selected scene object is per-
formed, transformations may then be performed on the object
in the new scene to make it more suitable for mobile devices.
One nontrivial example of this is the row-column transforma-
tion.

Rows in tables (such as lists or crosstabs) are often much
wider than can be displayed on a constrained screen. How-
ever, most mobile devices are optimized for vertical scrolling
rather than horizontal scrolling. For example, most Black-
Berry™ devices have a track wheel on the device’s right side
that rolls up and down.

A row transformation takes the selected row (or rows), and
presents it instead as a column (or set of columns). This
inversion results in a new pushed child scene that allows the
user to navigate using vertical scrolling rather than horizontal
scrolling.

When a focus operation is performed on a row or column
within a table (such as a list or a crosstab), and that table
contains header columns or header rows, a header transfor-
mation copies into the new scene the header columns or
header rows for the table, rather than just the selected row,
rows, column or columns. This results in a more meaningful
child scene, as it automatically includes identifying context
information (eg., header columns or header rows) into the
child scene that would otherwise be lost.

There are other transformations that can be done during a
focus operation beyond those mentioned in this document.
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Some of these transformations can be algorithmically deter-
mined, for example, based on knowledge of the currently
selected object and its attributes, or selected from among a set
of choices by the user through the user interface.

FIGS. 7A to 7C show in a series of screenshots an example
of'a focus operation on a table, as implemented on a Black-
Berry™ device, in accordance with an embodiment of the
report rendering system 100, 110. The focus operation and
report rendering system 100, 110 may be implemented on
other mobile devices.

FIG. 7A shows a report with a header, several tables, and a
chart. The first table has been selected, as indicated by the
selection rectangle.

FIG. 7B shows the user selecting the “Table Focus” opera-
tion from the BlackBerry menu.

FIG. 7C shows the resulting child scene after the table
focus operation is complete. The new scene has been pushed
unto the scene stack, and contains only the selected table and
excludes the other items in the report.

FIG. 8 shows in a flowchart an example of a method of
performing a column transformation on a table of an inter-
mediate scene (140), in accordance with an embodiment of
the report rendering system 110. The method (140) begins
with building a new table (142). Next, table headers from the
parent scene are inserted into the new table (144). Columns of
selected cells from the parent scene are inserted into the table
(146) resulting in the new child scene (126).

FIGS. 9A to 9C show in a series of screenshots an example
of'a column transformation on a table, as implemented on a
BlackBerry device, in accordance with an embodiment of the
report rendering system. The column transformation and
report rendering system 100, 110 may be implemented on
other mobile devices.

FIG. 9A shows a scene that contains only a table. The table
contains several rows (Central Europe, Northern Europe, and
Southern Europe) and several columns (Division, Level 7,
Rep In, and Upside). Note that the table is wider than the
current BlackBerry screen, so the last column is truncated.
The “Rep In” column and the “Central Europe” row are
currently selected, as indicated by the selection rectangle.

FIG. 9B shows the user selecting the “Column Focus”
operation from the BlackBerry menu.

FIG. 9C shows the resulting child scene after the column
focus operation is complete. A new scene has been pushed
unto the scene stack, and contains only the selected “Rep In”
column in the display and excludes the other columns in the
parent table.

FIG. 10 shows in a flowchart an example of a method of
performing a row transformation on atable of an intermediate
scene (150), in accordance with an embodiment of the report
rendering system 110. The method (150) begins with building
a new table (142). Next, table headers from the parent scene
are inserted into the new table (144). Rows of selected cells
from the parent scene are then inserted into the new table
(156). Next, the rows and columns of the new table are
inverted (158) resulting in the new child scene (126). Thus,
the row transformation transforms a row from a parent scene
into a column in the child scene.

FIGS. 11A to 11C show in a series of screenshots an
example of a row transformation on a table, as implemented
on a BlackBerry device, in accordance with an embodiment
of the report rendering system 110. The row transformation
and report rendering system 110 may be implemented on
other mobile devices.

FIG. 11A (identical to FIG. 9A) shows a scene that con-
tains only a table. The table contains several rows (Central
Europe, Northern Europe, and Southern Europe) and several
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columns (Division, Level 7, Rep In, and Upside). Note that
the table is wider than the current BlackBerry screen, so the
last column is truncated. The “Rep In” column and the “Cen-
tral Europe” row are currently selected, as indicated by the
selection rectangle.

FIG. 11B shows the user selecting the “Row Focus” opera-
tion from the BlackBerry menu.

FIG. 11C shows the resulting child scene after the row
focus operation is complete. A new scene has been pushed
unto the scene stack, and contains only the selected “Central
Report” row in the display along with the header row from the
parent table. In addition, the rows in the parent table have
been transformed into columns, to produce a vertically-ori-
ented display that is easier to view on BlackBerry screens.

In the case of cross-tabs, the report rendering system 110
preferably preserves cross-tab nesting.

FIG. 12 shows in a flowchart an example of a method of
performing a chart transformation on an intermediate scene
(160), in accordance with an embodiment of the report ren-
dering system 110. The method (160) begins with building a
new chart using the selected chart (162). Next selectable chart
objects are inserted into the new chart (164) resulting in the
new child scene (126). Selectable chart objects may include,
for example, bars for bar charts, pies for pie charts, chart
legends, chart labels, chart titles, points for scatter charts or
line charts, etc.

FIGS. 13A to 13C show in a series of screenshots an
example of a chart transformation, as implemented on a
BlackBerry device, in accordance with an embodiment of the
report rendering system 110. The chart transformation and
report rendering system 110 may be implemented on other
mobile devices.

FIG. 13A shows a report that contains a title region (“Sup-
press Items—Total is Null or Zero (Rows and columns)” and
a bar chart. The chart is currently selected, as indicated by the
selection rectangle.

FIG. 13B shows the user selecting the “Chart Focus”
operation from the BlackBerry menu.

FIG. 13C shows the resulting child scene after the chart
focus operation is complete. A new scene has been pushed
unto the stack, and contains only the selected chart at a larger
size. In addition to the larger scene, the individual data items
associated with each bar can now be associated with tooltips
(not shown in this figure).

Advantageously, the stack-based navigation model allows
users to go from arbitrarily complex scenes to simpler and
simpler scenes through successive focus operations. Each
focus operation may include transformations to generate
child scenes that are easier to navigate, contain additional
information, are more optimized for a mobile device screen,
and other transformations.

Advantageously, the report rendering system 100, 110
allows a user to view the same report on a mobile device that
he or she is familiar with on a PC, maintaining the same
structural layout of the original report. Moreover, the user can
effectively navigate and subset a potentially complex report.
Further, the report authors can rely on a single version of a
report to be consumed on any output device, rather than
having to author and maintain multiple sets of reports (PC and
mobile versions).

The systems and methods according to the present inven-
tion described above may be implemented by any hardware,
software or a combination of hardware and software having
the above described functions. The software code, either in its
entirety or a part thereof, may be stored in a computer read-
able memory. Further, a computer data signal representing the
software code that may be embedded in a carrier wave may be
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transmitted via a communication network. Such a computer
readable memory and a computer data signal are also within
the scope of the present invention, as well as the hardware,
software and the combination thereof.

While particular embodiments of the present invention
have been shown and described, changes and modifications
may be made to such embodiments without departing from
the true scope of the invention.

What is claimed is:

1. A method comprising:

generating, by a computing device for display at a display
device, a parent scene of a report, wherein the parent
scene comprises one or more visual components, and
wherein the parent scene is a visual representation of the
report;

storing, by the computing device, the parent scene in a
scene repository that stores a group of scenes, and
wherein each scene in the group of scenes comprises a
distinct visual representation of the report, wherein the
scene repository that stores the group of scenes is a
stack, and wherein storing the parent scene in the group
of scenes of the scene repository comprises pushing the
parent scene on the stack;

responsive to receiving a first user input that selects at least
one visual component of the parent scene, generating, by
the computing device and for display at the display
device, a child scene that is a visual representation of a
portion of the parent scene, the child scene including a
subset of the one or more visual components of the
parent scene, wherein the subset includes the at least one
visual component of the parent scene;

storing, by the computing device, the child scene in the
group of scenes of the scene repository, wherein the
group of scenes includes at least the parent scene and the
child scene, wherein storing the child scene in the group
of scenes of the scene repository comprises pushing the
child scene on the stack; and

responsive to receiving a second user input and while the
child scene is output for display at the display device,
selecting, by the computing device, the parent scene
from the scene repository and outputting the parent
scene at the display device to replace the child scene,
wherein selecting the parent scene in response to receiv-
ing the second user input comprises popping the parent
scene from the stack.

2. The method claim 1, wherein the child scene is a first

child scene, the method further comprising:

responsive to receiving a second user input that selects at
least one visual component of the first child scene, gen-
erating, by the computing device and for display at the
display device, a second child scene that is a visual
representation of a portion of the first child scene, the
second child scene including a subset of the one or more
visual components of the first child scene, wherein the
subset includes the at least one visual component of the
first child scene;

storing, by the computing device, the second child scene in
the group of scenes of the scene repository, wherein the
group of scenes includes at least the parent scene, the
first child scene, and the second child scene; and

responsive to receiving a third user input and while the
second child scene is output for display at the display
device, selecting, by the computing device, the first child
scene from the scene repository and outputting the first
child scene at the display device to replace the second
child scene.
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3. The method of claim 1, further comprising:

receiving, by the computing device, a plurality of succes-
sive user inputs, wherein each respective user input of
the plurality of successive user inputs selects a scene of
the group of scenes of the scene repository; and

responsive to selecting each respective scene, outputting,
by the computing device for display at the display
device, the respective scene to replace a previously out-
putted scene included in the group of scenes of the scene
repository.

4. The method of claim 1, wherein the child scene includes
only the at least one visual component of the parent scene
selected by the user input and excludes all other components
of the one or more visual components.

5. The method of claim 1, wherein the at least one visual
component comprises at least one of a table, a chart, a column,
an image, a row, or a cell.

6. The method of claim 1, wherein the at least one visual
component in the child scene is an unmodified version of the
at least one visual component in the parent scene.

7. The method of claim 1, wherein generating the child
scene that is the visual representation of the portion of the
parent scene further comprises:

responsive to receiving the first user input that selects the at

least one visual component of the parent scene, trans-
forming, by the computing device, an appearance of the
at least one visual component.

8. The method of claim 7, wherein transforming the
appearance of the at least one visual component comprises:

transforming, by the computing device, the appearance of

the at least one visual component to eliminate scrolling
of the at least one visual component when output for
display.

9. The method of claim 7, wherein transforming, by the
computing device, an appearance of the at least one visual
component comprises:

modifying, by the computing device, the appearance of the

at least one visual component to invert a scrolling direc-
tion of data in the at least one visual component when
output for display.

10. The method of claim 7, wherein the transforming of the
appearance of the visual component is based at least in part on
atleast one of an attribute of the at least one visual component
or a choice provided by a user interface.

11. The method of claim 7, wherein transforming, by the
computing device, an appearance of the at least one visual
component comprises:

determining, by the computing device, a size constraint of

the display device; and

modifying, by the computing device, the appearance of the

atleast one visual component based at least in part on the
size constraint of the display device.

12. The method of claim 7, wherein transforming, by the
computing device, an appearance of the at least one visual
component comprises:

determining, by the computing device, an optional compo-

nent of the parent scene; and

modifying, by the computing device, the appearance of the

atleast one visual component based at least in part on the
optional component of the parent scene.

13. The method of claim 1, further comprising:

labeling, by the computing device, the parent scene as a

parent scene; and

labeling, by the computing device, the child scene as an

intermediate child scene.
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14. The method of claim 1, wherein the child scene that is
the visual representation of the portion of the parent scene
maintains the same structural layout as the report.

15. The method of claim 1, wherein each scene of the group
of scenes is a portion of a single version of the report.

16. The method of claim 1, wherein receiving the first user
input that selects the at least one visual component of the
parent scene further comprises:

determining, by the computing device and based on a loca-

tion of the first user input, the at least one visual com-
ponent; and

highlighting, by computing device and for display at the

display device, the at least one visual component.

17. A non-transitory computer readable memory contain-
ing computer instructions that, when executed by at least one
processor, cause the at least one processor to:

generate, for display at a display device, a parent scene of

areport, wherein the parent scene comprises one or more
visual components, wherein the parent scene is a visual
representation of the report;

store the parent scene in a scene repository that stores a

group of scenes, and wherein each scene in the group of
scenes comprises a distinct visual representation of the
report, wherein the scene repository that stores the group
of scenes is a stack, and wherein the parent scene is
pushed on the stack to store the parent scene in the scene
repository;

responsive to receiving a first user input that selects at least

one visual component of the parent scene, generate, for
display at the display device, a child scene that is a visual
representation of a portion of the parent scene, the child
scene including a subset of the one or more components
of the parent scene, wherein the subset includes the at
least one component of the parent scene;

store the child scene in the group of scenes of the scene

repository, wherein the group of scenes includes at least
the parent scene and the child scene, wherein the child
scene is pushed on the stack to store the child scene in the
scene repository; and

responsive to receiving a second user input and while the

child scene is output for display at the display device,
select the parent scene from the scene repository and
outputting the parent scene at the display device to
replace the child scene, wherein the parent scene is
popped from the stack when selected in response to
receiving the second user input.

18. A computer device comprising:

at least one processor; and

at least one module executable by the atleast one processor

to:

generate, for display at a display device, a parent scene
of'areport, wherein the parent scene comprises one or
more visual components, wherein the parent scene is
a visual representation of the report;

store the parent scene in a scene repository that stores a
group of scenes, and wherein each scene in the group
of'scenes comprises a distinct visual representation of
the report, wherein the scene repository that stores the
group of scenes is a stack, wherein the parent scene is
pushed on the stack to store the parent scene in the
scene repository;

responsive to receiving a first user input that selects at
least one visual component of the parent scene, gen-
erate, for display at the display device, a child scene
that is a visual representation of a portion of the parent
scene, the child scene including a subset of the one or



US 9,239,819 B2
11

more components of the parent scene, wherein the
subset includes the at least one component of the
parent scene;

store the child scene in the group of scenes of the scene
repository, wherein the group of scenes includes at 5
least the parent scene and the child scene, wherein the
child scene is pushed on the stack to store the child
scene in the scene repository; and

responsive to receiving a second user input and while the
child scene is output for display at the display device, 10
select the parent scene from the scene repository and
outputting the parent scene at the display device to
replace the child scene, wherein the parent scene is
popped from the stack when selected in response to
receiving the second user input. 15
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